Purpose: Treatment non-adherence leads to negative therapeutic outcomes and financial burdens on the healthcare system. This study aims to compare the mean adherence scores among patients with five dermatological diseases and four treatment types and to identify the associated patient-related factors. Patients and methods: This is a cross-sectional study conducted from January 2019 to August 2019. The questionnaire was distributed among patients attending the outpatient dermatology clinic at King Khalid University Hospital, Riyadh, Saudi Arabia. It included 2330 patients who were over 16 years old and diagnosed with any of the five dermatological diseases (psoriasis, chronic dermatitis, acne vulgaris, hair growth disorders, and vitiligo). The 12-item Medication Adherence Scale was used to quantify the mean adherence score. Results: Patients with psoriasis or chronic dermatitis were less adherent to treatments than patients with acne vulgaris, hair growth disorder, or vitiligo. Oral treatment and phototherapy had higher mean adherence scores than injection or topical treatment. High adherence was found in female, single patients; those who did not feel stigmatized from using treatment; those who did not have bad experience with the treatment; those who did not suffer from forgetfulness; those who connected receiving treatment with a habit; those who did not lack treatment responsiveness; those who had an excellent relationship with a dermatologist; and patients with a lesion in an exposed area. Stepwise multiple linear regression was also used to identify the independent variables related to adherence score. Conclusion: Psoriasis and chronic dermatitis patients had the lowest mean adherence scores. Patient who were on oral medication had the highest adherence score, while those on topical medication had the lowest score. The thoughtful consideration of factors associated with high adherence is important for optimal therapeutic outcomes.
Introduction
Adherence occurs when patients actively participate in their treatment plans and take their treatments as recommended by their healthcare providers. 1 Good adherence is related to good therapeutic outcomes in various chronic diseases. [2] [3] [4] Conversely, poor adherence is associated with treatment failure and a relapse of disease. 5 A recent systematic review reported that medication non-adherence is considered as a major cost burden on the healthcare system. 5 In dermatological diseases, non-adherence to treatment is problematic and related to negative therapeutic outcomes. [6] [7] [8] [9] About 50% of patients diagnosed with chronic skin diseases were not adherent to the treatments prescribed by their dermatologists. 10 There are many different treatment types of treatments for patients with dermatological diseases, including topical therapy, systemic therapy (orally or by injection), and phototherapy. Previous studies have assessed adherence to topical treatments and reported low non-adherence scores. 11, 12 In 2018, a Japanese study reported a low adherence of 56.4% for their psoriatic patients using topical treatments. 11 Adherence to oral therapy was higher than adherence to topical therapy. 13 Another study reported that 55.4% of patients taking oral therapy had low adherence and reported a higher percentage of low adherence for patients taking topical therapy (76.4%). 14 However, another study showed that good adherence was only seen in 32.6% of patients who were taking oral therapy to manage psoriasis. 11 Concerning the level of adherence to injection among patients with psoriasis, a large study of 2707 patients investigated their adherence to biologic agents. The study found that 37.7% of patients demonstrated a low level of adherence to treatment. 15 On the contrary, another study showed a higher level of adherence to biologics (93.5%). 16 Similarly, it has been reported that adherence to biologics ranked significantly better (100%) when compared to the adherence to other treatment types (topical, oral, and phototherapy). 17 Another treatment type is phototherapy, and its adherence rate was assessed among patients with vitiligo or psoriasis. [18] [19] [20] [21] According to the results of two published studies, the adherence to psoriasis phototherapy treatment was 25% and 47%, 18, 19 whereas other studies showed that adherence to vitiligo phototherapy treatment was 26.58%, 29%, and 61%, respectively. [19] [20] [21] Since non-adherence is associated with negative outcomes, it is crucial to tackle this phenomenon and ultimately maximize positive treatment outcomes by a thorough understanding of the risk factors associated with treatment non-adherence. To the best of our knowledge, there is a paucity of comparative studies that have compared the mean adherence score among four treatment types (topical, oral, injection, and phototherapy) and among five dermatological diseases (vitiligo, psoriasis, chronic dermatitis, acne vulgaris, and hair growth disorders). Furthermore, treatment adherence in Saudi patients with dermatological diseases has been identified as a major research gap in the literature. In order to address this gap, this study compared the mean adherence scores among different treatment types prescribed by dermatologist (including oral, topical, injection, and phototherapy) and among five dermatological diseases (including acne vulgaris, chronic dermatitis, psoriasis, vitiligo, and hair growth disorders) using a 12-item Medication Adherence Scale, and it identified possible patient-related factors affecting adherence to dermatological treatment.
Materials And Methods

Subjects And Methods
This is a cross-sectional, questionnaire-based study that was conducted in Saudi Arabia from January 2019 to August 2019. It was distributed among patients attending the outpatient dermatology and phototherapy clinics at King Khalid University Hospital, Riyadh. In total, 7500 questionnaires were distributed, and valid responders were selected. A simple random sample of 2330 (50% of the valid participants) was involved in data analysis as part of the statistical reliability standard method. This study included patients who agreed to participate; were Saudi; aged between 17 and 65 years old; were on any treatment prescribed by a dermatologist for a month and above; were on any of the following treatment types: phototherapy, injection therapy, topical therapy, and oral therapy; and who were diagnosed with either psoriasis, chronic dermatitis, acne vulgaris, hair growth disorders, or vitiligo.
Study Questionnaire
The study questionnaire consisted of five sections. The first section included screening questions to determine the eligibility of the participants to take part in the study according to the inclusion and exclusion criteria. The second section was used to measure treatment adherence in patients with dermatological diseases using the 12-Item Medication Adherence Scale, which was developed by Haruka Ueno. 22 The scale included 12 items and it consists of four categories, each containing three items to measure factors associated with medication adherence. The first category was to measure treatment compliance, the second to measure collaboration with healthcare providers, the third to measure willingness to access and use information about treatment, and the fourth to measure acceptance to take treatment and how taking treatment fits patients' lifestyles. A five-point Likert-type scale was used to rate each item from 1 (never) to 5 (always). The overall medication adherence score was calculated after summing the scores for each item. The maximum score of this scale is 60. The higher scores indicated higher medication adherence. 22 The third and fourth sections of the questionnaire included possible patient-related factors for nonadherence for treatments in patients with dermatological diseases. Patient-related factors include stigma from using medication; fear of medication side effects; forgetfulness; feeling cured of the dermatological disease; busy lifestyle; connecting taking treatment with a well-established habit; previous bad experiences with the treatment; lack of treatment responsiveness; patient satisfaction with treatment; patient-dermatologist relationship; adequate information provided by a dermatologist about the disease and the location of dermatologic disease. The fifth section of the questionnaire contained questions on patients' sociodemographic data (includes age, gender, marital status, and educational level).
Permission was obtained from the developer to use the 12-Item Medication Adherence Scale. 22 Before the translation, we received permission from the developer to change the word "medication" to "treatment" because the word "treatment" is more applicable to the phototherapy. The developer gave permission for the change since phototherapy is a longterm treatment and under the voluntary intention of the patient. Forward translation of the questionnaire was carried out by two researchers with medical backgrounds. They independently translated the original English items into Arabic and then combined the translations into a single Arabic translation. Two further bilingual translators carried out the backward translation into English. A final English translation of each item was sent to the original author, and his approval was obtained. Eventually, the final Arabic translation was tested on 10 patients as a pilot trial to check the clarity and comprehensiveness of the questionnaire. Afterward, a pilot trial was conducted on 20 patients to calculate the Cronbach alpha to measure the reliability of the scale items.
Data Analysis
Data were analyzed using the Statistical Package for Social Studies (IBM Corp. Released 2013. IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp). Continuous variables were expressed as mean ± standard deviation, and categorical variables were expressed as percentages. The t-test and one-way ANOVA were used for to compare the mean values of adherence score in relation to the categorical variable with 2 and more than 2 categories. A p-value was deemed statistically significant at P <0 0.05. Stepwise multiple linear regression was used to identify the independent variables related to adherence score. Cronbach's alpha index was applied for internal consistency reliability. The acceptable value of the index is considered to in the range of 0.70 to 0.95. 23 
Ethical Consideration
The present study was approved by the Institutional Review Board (IRB) of the College of Medicine, King Saud University. Written informed consent was obtained from all study participants before the commencement of the questionnaire. All information collected in the study was confidential and was not used for other purposes. Respondent anonymity was maintained as no name or identifying information was required in order to respond.
Results
Out of the 7500 respondents who were approached for the study, the 4660 who fulfilled the criteria of the study exhibited a response rate of 61.86%. A simple random sample of 2330 out of the 4660 (50%) was selected for statistical analysis purposes. Out of the 2330 study subjects, 82.4% are below the age of 30 years, with a mean age of 25.3 years. Of the subject group, 79.5% are female, 72.9% are single, 77.8% have at least a university level of education. Regarding their conditions, the majority suffer from acne vulgaris (38.5%), followed by chronic dermatitis (25.9%), hair growth disorders (12.9%), vitiligo (11.4%), and psoriasis (11.3%). More than 50% of the study subjects are following topical treatment, 24.5% are using oral treatment, 7.9% are on phototherapy, and 5.1% are on injection treatment. The duration of treatment is 1 to 3 months in 31.4% and >12 months in 33.5% of study subjects, as shown in Table 1 .
The mean adherence score of the study population was 44.93. The overall reliability score of the 12-Item Medication Adherence Scale is 0.788, which demonstrates a very good reliability score of this scale. Out of the five dermatological conditions (psoriasis, chronic dermatitis, acne vulgaris, hair growth disorders, and vitiligo), the mean adherence scores are statistically significantly higher in patients who are suffering from acne vulgaris, followed by in those who have hair growth disorders and vitiligo. Moreover, the mean adherence scores are statistically the lowest in patients who are suffering from chronic dermatitis and psoriasis (p<0.001). Regarding the treatment types, the adherence is statistically higher in patients who are using oral treatment and phototherapy, compared to those who are using injection and topical types of treatment (p<0.001), as shown in Table 2 .
The comparison of mean adherence scores in relation to the sociodemographic characteristics of study subjects shows highly statistically significant differences for female subjects with higher adherence mean scores (p<0.0001) and for the single patients compared to the married ones (p<0.001). Age and educational status showed no effect on adherence scores, as shown in Table 3 .
Out of the patient-related factors studied, feeling to be stigmatized from using treatment; bad experience with the treatment; forgetfulness; improved condition; lack of treatment responsiveness; connect taking treatment with a wellestablished habit; patient-dermatologist relationship; and location of dermatological disease show statistically significant difference in the mean adherence scores, whereas patients who did not feel stigmatized from using their treatment show high adherence mean scores with p value <0.0001. Participants who did not have a previous bad experience with the treatment have a high mean adherence score compared to the other group (p<0.0001). Subjects who did not report "forgetfulness" as a factor towards the adherence have higher mean adherence score compared to those who report forgetfulness. In addition, lack of treatment responsiveness is statistically associated with low mean adherence score (P<0.0001). Patients who connecting treatment with a well-established habit are significantly associated with higher mean adherence score compared to subjects who are not (p<0.0001).
Patient satisfaction with treatment is statistically associated with high adherence mean score (P<0.0001). Also, the mean adherence scores are statistically significantly higher in those subjects whose patient-dermatologist relationship is reported to be excellent and good when compared to the scores of those whose relationships with their dermatologists are poor (p<0.0001). The duration of treatment, which was categorized into five categories ranging from 1 to 3 months and up to greater than 12 months, has a statistically significant effect on the medication adherence scores. The mean adherence scores are statistically significantly higher in patients who are taking the treatment between 1 to 3 months, 3 to 6 months, and 6 to 9 months, compared to the patients who are taking treatment between 9 and 12 months and > 12 months (p<0.0001). The dermatological diseases in the exposed area of patient's body shows a statistically significant higher mean adherence scores compared with the subjects who had a dermatological disease in the unexposed area (p<0.0001), as shown in Table 3 .
The stepwise multiple regression analysis reveals a statistically significant relationship between the study variables (Non adherence due to improved condition, Patient & Dermatologist relationship(poor), Patient & Dermatologist relationship (good), lack of responsiveness, forgetfulness, connect taking treatment with a habit, location of area (unexposed), Stigmatized, Satisfaction with treatment, gender (Female) and duration of treatment (9 to 12 months). The 
Discussion
This study investigates treatment adherence in Saudi patients with dermatological diseases using a translated Arabic version of a 12-Item Medication Adherence Scale. There is a paucity of comparative studies that have compared the level of adherence among five dermatological diseases and four treatment types. Nonadherence to treatment is a common problem in patients with dermatological diseases. In our study, treatment adherence mean values were compared based upon the type of treatment. Two previous studies have indicated that adherence to oral treatment is significantly higher than that to topical treatment among patients with dermatological diseases. 13, 24 The present study supports their finding where the mean adherence to oral medication (47.72), phototherapy (46.28) and injections (44.54) are higher than adherence to topical treatment (43.70), as assessed using the 12-Item Medication Adherence Scale. This finding might be attributed to the unappealing attributes of topical medication, such as the unpleasant smell and greasiness, which make patients reluctant to adhere to their use. Moreover, patients on injection treatments and phototherapy are more likely to suffer from a more severe course of dermatological conditions compared to patients on topical medication, and therefore those patients may be more motivated to adhere to their treatment. However, a study performed among psoriatic patients found compliance to be the highest in systemic therapy (97%) compared to in phototherapy (90%) and topical therapy (51%). 25 Similarly, another study conducted among psoriatic patients showed that adherence was significantly better for biologics (100%), followed by oral medication (96%), phototherapy (93%), and topical medication (75%). 17 We observed some variation from what has been published in the literature. It could be due to the differences in cultural background of study populations and the heterogeneity of assessment methods or scales used in measuring the treatment adherence in each study. The current study also compared adherence means among different dermatological diseases (acne vulgaris, hair growth disorders, vitiligo, psoriasis, and chronic dermatitis) using the 12-Item Medication Adherence Scale. Out of these dermatological diseases, psoriasis (42.24) and chronic dermatitis patients (42.63) have the lowest mean adherence score. Such findings are in line with a recent Chinese study (in 2018), which demonstrated poor adherence to treatment among psoriasis patients (41.5%). 26 Moreover, a Japanese study found that adherence to medication (oral or topical) in patients with atopic dermatitis was generally lower than in those with psoriasis or tinea. 13 Topical corticosteroids are usually used as a first-line defense in treating chronic dermatitis. Some patients have fear and misconceptions about using this type of medication (known as "steroid phobia"), which may play a major role in non-adherence to chronic dermatitis treatment. 27 Acne vulgaris and hair disorders patients are more adherent to their medication, which might be due to the common occurrence of lesions in exposed areas that is common in both of these dermatological conditions. Hence, patients are more motivated to adhere to their medication. However, there is a lack of information about adherence to treatment among hair disorders patients in the literature, which limited the comparability with any other study. This paper also provides insight into possible patientrelated factors associated with high treatment adherence. Our findings showed that being female significantly correlated with having a high adherence mean score for treatment. This finding is consistent with a study conducted by Ali et al in which females showed high adherence to their vitiligo medication. 28 Similarly, a study conducted by Haruka et al showed that female patients with chronic diseases have higher mean adherence scores than male patients. 22 In contrast, Yildiz et al found that no significant correlation was observed between gender and adherence among acne vulgaris patients. 29 Similarly, another study did not reveal a significant association between gender and adherence in psoriatic patients. 26 Female patients seemed more adhered to their treatment due to greater consciousness of their appearance.
The current study shows that forgetfulness was one of the major reasons for non-adherence to treatment. A study found a similar result in atopic dermatitis patients. 30 We also noticed that patients who connect taking treatment with a habit, such as prayer time, brush teeth, or using an alarm clock application, showed higher adherence mean scores. This finding could be a helpful way to solve the forgetfulness problem.
According to our findings, patients who have been taking a treatment for a period between 1 to 3 months are more adherent to their medication than those with higher treatment duration. This is supported by the finding of Suja et al that states that a longer duration of treatment was one of the reasons for nonadherence to vitiligo medication. 20 This sounds logical as patients with time will feel hassled about sticking to medication and be fed up from using treatments.
Moreover, we found that patients who have skin lesions in exposed areas tend to be more adherent to their treatment. A study conducted by Kandaswamy et al showed similar findings in vitiligo patients. 21 Individuals with exposed skin lesions are more likely to be psychosocially affected than those with hidden lesions. Consequently, that will motivate them to adhere to their treatment in an attempt to cure the disease. Subjects who reported an excellent or good patientdermatologist relationship are more likely to adhere to treatment. This point emphasizes the value of establishing a good physician-patient relationship in increasing treatment adherence (which cannot be fulfilled without proper communication skills), addressing patient concerns precisely, and considering patient preferences.
We found that patients who felt stigmatized from using their treatment are less adherent. The comparison and the worries about what other people think about them could explain their being non-adherent. Having the support of family and friends could help them to adapt more easily and minimize non adherence phenomenon. However, the psychological status of such patients should be evaluated in the dermatological setting.
In our study, non-adherence due to improved dermatological condition was one of the factors associated with treatment non-adherence. This finding is consistent with a study conducted by Suja Abraham et al 20 in which the feeling that the disease is under control was documented as being one of the reasons for nonadherence to treatment in vitiligo patients. 20 The patient should be informed about the necessity of continuing the treatment even if he or she feels that the condition has been cured in order to reduce relapse and the exacerbation of symptoms.
We also noticed that feeling a lack of treatment responsiveness is significantly associated with low adherence score. This was consistent with a study conducted by Sevimli et al in which unresponsiveness to medication was a common reason for discontinuation. 31 Some types of dermatological treatments need a long period of time to start showing its positive effects. Thus, it might be good to carefully acknowledge patients' expectations and clarify all expected treatment outcomes to ensure the delivery of a realistic expectation and to enhance treatment adherence.
As expected, low adherence was observed in those who were not satisfied with their treatments. This is similar to the findings of another study conducted on patients with dermatological diseases. 13 Therefore, it is advisable to spend adequate time with patients to address any concerns and dispel misconception related to treatments to maximize adherence to treatment. There were some limitations to this study. First, due to the length of the questionnaire, we did not include details of the dosage forms of topical medications. Second, we did not assess factors associated with each dermatological disease as separate entities.
Strengths of this study include the large sample size compared to those of the other studies in the literature. Second, multiple patient-related factors were assessed to predict possible associations with adherence to treatment in patients with dermatological diseases.
Conclusion
In conclusion, based on our analysis, treatment adherence among patients with dermatological diseases is relatively low in Saudi Arabia (44.93). Psoriasis and chronic dermatitis patients have the lowest mean adherence scores. Moreover, patients who are on topical medication have the lowest score. There are many patient-related factors associated with high adherence, including being female, not feeling stigmatized from using treatment, non-forgetfulness, connecting treatment with a habit, satisfaction with treatment, excellent patient-dermatologist relationship, lesion on an exposed area, and duration of treatment between 1 to 3 months. All of the factors could positively influence the mean adherence score. The consideration of risk factors associated with nonadherence to treatment may provide effective guidance to more successful outcomes.
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Patient Preference and Adherence
Dovepress
Publish your work in this journal Patient Preference and Adherence is an international, peer-reviewed, open access journal that focusing on the growing importance of patient preference and adherence throughout the therapeutic continuum. Patient satisfaction, acceptability, quality of life, compliance, persistence and their role in developing new therapeutic modalities and compounds to optimize clinical outcomes for existing disease states are major areas of interest for the journal. This journal has been accepted for indexing on PubMed Central. The manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http:// www.dovepress.com/testimonials.php to read real quotes from published authors. 
